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PREFACE. 

The  standardisation  of  Coi)per  Tubes  was    first  considered  in 

connection  with    a    Report    made    by  the  late    Mr.  Henry  Lea  to 

the  Sectional  Committee  on  Screw  Threads  and   Limit  Gauges  in 
October,   191 1. 

The  consideration  of  this  subject,  together  with  the  question 
of  standardising  Union  Joints  and  other  Tube  Connections, 
resulted  in  the  appointment  of  the  Sub-Committee  on  Metal  Tubes 
and  Connections,  which  appointment  was  confirmed  by  the  Main 
Committee  on  July  i8th,   191 2. 

The  Sub-Committee  have  adopted  British  Standard  Pipe 
Threads  for  the  heavier  Gauge  Tubes,  and  the  recommendations 
of  the  Sectional  Committee  on  Screw  Threads  and  Limit  Gauges 
as  to  the  gauging  of  Pipe  Threads  have  been  largely  followed  in 
this  Report. 

In  drawing  up  their  recommendations,  the  Sub-Committee 
availed  themselves  of  the  information  previously  obtained  by  the 
Joint  Committee  on  Screwed  Copper  Pipe  Standards  appointed 
by  the  Institution  of  Heating  and  Ventilating  Engineers  and  the 
National  Association  of  Master  Heating  and  Domestic  Engineers, 
and  they  desire  to  record  their  appreciation  of  the  information 
placed  at  their  disposal  by  the  Joint  Committee  and  of-  the  pioneer 
work  undertaken  by  them. 

They  also  desire  to  record  their  high  appreciation  of  the 
valuable  services  rendered  by  their  late  Chairman,  Mr.  Henry  Lea, 
whose  death  on  July  20th,  1912,  in  the  midst  of  their  deliberations, 
deprived  the  Sub-Committee  of  the  intimate  knowledge  possessed 
by  him  of  the  various  points  under  consideration. 

This  report  was  adopted  by  the  Sectional  Committee  on 
Screw  Threads  and  Limit  Gauges  at  their  meeting  held  on 
March  nth,  191 3. 

This  Report  was  approved  by  the  Main  Committee  at  their 
meeting  held  on  March   12th,   191,3. 
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Note.  —  The  Association  desiifs  to  call  attention  to  the  fact  that  this  Specification 
is  intended  to  include  the  technical  provisions  necessary  Jor  the  supply  of  the 
material  herein  referred  to,  but  does  not  purport  to  include  all  the  necessary 
provisions  of  a   Contract. 

BRITISH 
STANDARD     SPECIFICATION 

FOR 

COPPER     TUBES 

(SUITABLE    FOR    SCREWED    CONNECTIONS). 


Classification.  10 

1.  Three  classes  of  Tube  are  dealt  with  in  this  Specification, 
viz.  :  — 

Low  Pressure  ('iable  I.) 

Medium  Pressure  (Table  II.) 

High  Pressure  (Table  III.)  15 

Chemical  Analysis. 

2.  The  Tubes  must  contain  not  less  than  99*25  per  cent,  of 
Copper,  and  o*25  per  cent,  to  0*45  per  cent,  must  consist  of 
Arsenic. 

The    Manufacturer    shall    supply    an    analysis    when    required   20 

to  do  so. 

Freedom  from  Defects. 

3.  The  Tubes  must  be  clean,  smooth,  and  free  from  surface 
defects  or  longitudinal  grooving,  internally  and  externally,  and  the 
ends  must  be  clean  and  square. 

Mechanical  Tests. 

^t.  The  Manufacturer  shall  provide,  at  his  own  expense,  extra 
Tubes  at  the  rate  of  one  per  cent,  of  each  diameter  of  Tube  ordered 
under  the  contract,  and  the  representative  of  the  Engineer  (or  of 
the  Purchaser)  shall  select  and  test  such  of  the  Tubes  as  he  may  30 
think  proper  to  the  extent  of  such  percentage.  All  test  pieces  shall 
be  annealed  before  testing  and  must  comply  with  the  following 
mechanical  tests  without  further  annealing  : — 

Drifting  Test. 

5.     The  Tubes  must  .stand  drifting,  as  shewn  in  Fig.  i,  without   35 
showing  either  crack  or  flaw,  until  the  diameter  of  the  drifted  end 
measures  at  least   25   per  cent,  more  than  the  original  diameter  of 
the  Tube. 


25 


Fig.    1. 
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Flattening  and  Doubling  over  Test. 

6.  The  Tubes  must  be  capable  of  standing  the  following  test, 
both  cold  and  at  a  red  heat,  without  showing  either  crack  or  flaw. 
A  piece  of  the  Tube  shall  be  flattened  down  until  the  interior 
surfaces  of  the  Tube  meet  as  shewn  in  Fig.  2,  and  then  be  doubled 
over  on  itself,  that  is,  bent  through  an  angle  of  180  degrees,  the 
bend  being  at  right  angles  to  the  direction  of  the  length  of  the  Tube, 
as  shewn  in   Fig.  3. 

180* 


Classification  of  Tube. 

Hydraulic  Test  Pressure. 

Low  Pressure  (Table  I.J 
Medium  Pressure  (Table  II.) 
High  Pressure  (Table  III.) 

300  lbs.  per  sq.  in. 
300  lbs.  per  sq.  in. 
500  lbs.  per  sq.  in. 

Fig.    2.  Fig.   3. 

Hydraulic  Test.  10 

7.     All  Copper  Tubes  shall  be  tested   in  accordance  with  their 
Classification  by  internal  hydraulic  pressure  as  follows  : — 


15 


General  Dimensions  of  Tubes. 

8.  The  standard  size  of  any  Tube  shall  be  designated  by  the 
nominal  size  of  bore  given  in  the  first  column  of  Tables  I.,  II.  and 
III.  All  Copper  Tubes  purporting  to  be  to  British  Standard  Specifi-  20 
cation  shall  have  the  Inside  and  Outside  Diameters  given  in 
columns  2  and  6  respectively  of  these  Tables,  subject  only  to  the 
Tolerances*  specified  in  Clause  9. 

Tolerances. 

9.  The  Outside  Diameters  of  the  Tubes  shall  not  vary  from   25 
the  Standard   Dimensions  by  more  than   the  Tolerances  given  in 
Tables  I.,  II.  and  III.  (Column  7).     No  Tube  shall  at  any  point  be 
thinner  than  the  minimum  thickness  specified  in  Tables  I.,  II.  and 
III.  (Column  5.) 

Lengths  of  Tubes.  30 

10.  The  requirements  of  this  Specification  relate  to  Tubes  not 
exceeding  fifteen  feet  in  length. 

Weight  of  Tubes. 

11.  The  weight  per  lineal  foot  for  Low  and   Medium   Pressure 
Tubes  shall  be  not  less  than  the  values  given  in  Column  13,  or  more  35 
than  the  values  given  in  Column   14  (Tables  I.  and  II.),  and  for 
High  Pressure  Tubes  not  less  than   the  values  given  in  Column  17, 

or  more  than  the  values  given  in  Column  18  (Table  III,). 

*  The  word  "  To/erance"  is  defined  as  "A  difference  in  dimension  prescribed 
in  order  to  tolerate  unavoidable  imperfections  of  workmanship."  40 
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Inspection  and  Additional  Tests. 

12.  The  representative  of  the  Engineer  (or  of  the  Purchaser) 
shall  be  at  liberty  to  reject  any  material  that  does  not  conform 
to  the  terms  of  this  Specification.  He  will  attend  to  stamp  Tubes 
for  tests  or  analyses  before  delivery.  5 

Should  any  one  of  the  Tubes  first  selected  by  the  representative 
of  the  Engineer  (or  of  the  Purchaser)  fail  to  pass  the  requirements 
of  the  mechanical  tests  or  chemical  analysis,  two  further  Tubes 
from  the  same  consignment  shall  be  selected  for  testing  and 
chemical  analysis.  Should  two  out  of  the  above  total  of  three  10 
Tubes  so  selected  fail  as  to  the  requirements  of  either  the  mechanical 
tests  or  chemical  analysis,  the  Tubes  represented  by  the  test 
specimens  shall   l)e  liable  to  rejection. 

Testing  Facilities. 

13.  The  Manufacturer  shall  supply  the  material  required  15 
for  testing  free  of  charge,  and  shall,  at  his  own  cost,  furnish  and 
prepare  the  necessary  test  pieces,  and  supply  labour  and  appliances 
for  such  testing  as  may  be  carried  out  on  his  premises  in  accordance 
with  this  Specification.  Failing  facilities  at  his  own  works  for 
making  the  prescribed  tests,  the  Manufacturer  shall  bear  the  cost  20 
of  carrying  out  the  tests  elsewhere. 

Britisli  Standard  Copper  Tubes. 

li.  The  Committee  recommend  that  all  Copper  Tubes  made 
in  accordance  with  the  requiremeius  of  this  Specification  be  known 
as:—  25 

British    Standard   Loiv  Pressure   Copper    Tulles   (suitable 

for  Screived  Connections.) 

British  Standard  Medium  Pressure  Copper  Tubes  {suitable 
for  Screwed  Connections). 

British    Standard  High    Pressure   Copper  Tubes    {suitable  30 
for  Screwed  Connections). 
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BRITISH 
STANDARD    SPECIFICATION 

FOR 

SCREW    THREADS 

(FOR   COPPER   TUBES   AND   THEIR   CONNECTIONS). 


When   Tubes   are   required    to    be   screwed   they  shall    be  so 

specified  when  ordering,  and  the  following  Specification    shall  be 

complied  with  :  — 

Form  of  Thread. 

15.  The  Whitworth  form  of  thread  shall  be  employed  on  all  10 
Pipe-ends  and  in  all  Connections,  The  angle  between  the  slopes, 
measured  in  the  axial  plane,  shall  be  55°,  and  the  threads  shall  be 
rounded  equally  at  crests  and  roots  leaving  a  depth  of  thread 
approximately  equal  to  o'64  times  the  pitch.  For  simplicity  the 
depths  so  derived  have  been  approximated  in  Tables  I.,  II.  and  III.  15 
and  the  depths  there  given  shall  be  regarded  as  the  Standard  Depths. 

All  Threads  cut  on  Tubes  and  in  Connections  purporting  to  be 
to  British  Standard  Dimensions  shall  have  the  Gauge  Diameters, 
Core  Diameters,  Number  of  Threads  per  inch  and  Lengths  given  in 
Tables  I.,  II.  and  III.  20 

Taper. 

16.  The  Screw  at  the  Pipe-end  and  in  all  connections  shall  be 
conical,  being  coned  one-sixteenth  of  an  inch  (yV  in.)  measured  on 
the  diameter  per  inch  of  length. 

Screwed  Connections.  25 

17.  Screwed  Connections  for  the  Tubes  shall  be  screwed  with 
threads  having  their  gauge  diameters  and  forvi  in  accordance  with  the 
requirements  of  this  Specification. 

In  the  case  of  Couplers,  in  order  to  ensure  that  the  Pipe-ends 
shall  not  butt  against  each  other  within  the  Coupler,  and  that  a  30 
sufficient  length  of  thread  is  comprised  in  each  joint,  the  length  of 
Thread  within  the  Couplers  shall  be  not  less  than  twice  the  length  of 
Thread  on  the  Pipe  ends,  i.e.,  not  less  than  twice  the  values  given  in 
Tables  I.,  II.  and  III.  (Column   12). 

The  length  of  Thread  within  the  screwed  portion  at  the  end  of  35 
any  screwed  connection  shall  be  not  less  than  the  minimum  length 
of  Thread    on    the    corresponding    Pipe-end    (Tables    I.,   II.    III., 
Column   12). 

Gauge  Diameter  of  Connections. 

18.  The    position    of    the    Gauge    Diameter    in    a    Screwed   40 
Connection  is  at  the  outer  end  of  the  Connection. 


No    61-1913. 


(       II       ) 


U) 

fi 

Ul 
CQ 

o 

3 

h 

0 

tc 

n1 

Ui 

o 

a. 

£ 

a 

U 

0 
0 

^ 

3 

UJ 

fa 

Ul 

z 

0 

■8 
>> 

3 

o 

(A 

UI 

CO 

z 

0 

Ui 

z 

a 

a. 

0 
0 

Q 

c 

0 

III 

2 

3 

J 

0 

in 

a 

in 

fa 
0 

oe 

K 

a 

< 

0 

. 

0 

IL 

A 

z 

UJ 

< 

J 

a 

< 

i> 

fc; 

0 

(/) 

h 

-w 

z 

3 
(0 

a 

3 

h 

fa 

3 

oc 

0) 
01 

CO 

2 

1 

0. 

^ 

<ao 

C 

u 

ji: 

-1 

fa 

0 

d 

•< 

< 

h 

fa 
o 

(k 

<o  a. 
5 


i3      TJ 
?.  O  u. 


Q    5 


3 

Ifl 

a 

S 

o 

c4 

^ 

M 
M 
V 

s 

U 

Q 

H 

6 

n 

2     " 


C-  "3-  CD         Ul  O  tD  1— I 

irjcDO       (M^in       (scnin 
rH  OQ -a-        Lf)  to  O        00  O  ro 


1-1  i-l         i-l  (M  CO 


1-H  00  to 

UD  00  rH 

OJ  CNl  r^ 


:i5.^ 


;c<l  in  o 
:o  (M  in 

;  (M  fo  "a- 


LD  o  in 

C-  O  (M 

in  c-  00 


O  I— I    r-l 

in  CT>  ■s^ 
a>  o  ro 


r-H  CD  a» 
(T>  <a-  CD 
in  00  o 


CT^  O^  CT^ 
■a-  CD  "a- 

ro  in  00 


hO  lO  C- 
CO  C-  T 


CD  t- 

00  r-H 


.o  o  o 

c  to  (M  C<1 

-  <N  K)  r-0 

O  O  O 


OO  O 

<M  ca  (M 

ro  rO  hO 
O  O  O 


O  OO 

CM  ca  ca 

m  m  to 
o  o  o 


o  o  o 
eg  o  o 

to  <a-  "S- 
o  o  o 


o  oo 
o  o  o 

^  T  'l- 

o  o  o 


oo  o 
o  oo 

<a-  ■=!-  "d- 
o  o  o 


o  o 

o  o 

o  o 


CO  O  CO         CO  CD  CD 


.  00  CD  "3" 
■^  00  I— I 

•  CO  lo  in 


■^  in  in 
rH  in  o 
o  i-H  -a- 


in  CD  CT1 

in  CO  c- 

CD  CD  rH 


CD  CT)  (J) 

CO  t>  c^ 

^  CO  CD 


K5  rO  C- 

o  in  CO 
CO  -a-  c- 


1— I  rH  rH  rH  iH  CO 


C~  r-l 

c-  in 

CT)  CO 


lO  i-O  r-O 

•  oo  o 
:ooo 


K)  ^  "rt- 

o  o  o 
oo  o 


^  'I-  ^ 
o  o  o 
o  o  o 


■a-  "d-  in 
o  o  o 
o  o  o 


in  in  in 
o  o  o 
o  o  o 


in  in  CD 
o  o  o 
o  o  o 


CO  CO 

o  o 
oo 


+I+I+I    +I+I+I    +I+I+I    +1+1+1    +I+I+I    +1+1+1    +1+1 


.  to  'S-  <T> 

!  in  CD  rH 

■  ca  to  in 


'S-  CD  -a- 
^  CD  CD 
CD  C-  00 


CD  O  O 
iH  CO  iH 
O  iH  •a- 


O  <3-  "S- 
CD  to  00 
CD  CD  iH 


■a-  -a-  "S- 
tO  00  to 
"S-  (X)  CD 


00  00  CO 

o  in  to 

CO  -a-  D- 


CO  CD 

00  in 


.  CO  'T  'S- 

c  in  CD  ID 
-ooo 

■a-  'T  >a- 
CO  CD  CO 
000 

^  CO  ca 
CO  c-  c~- 
000 

ca  0  0 
c~  00  00 
000 

000 

00  00  00 

000 

ca  03  "d- 

CD  <Tl  0 
0  0  -H 

O-H 
IH  rH 

,■  ^  ca  CO 

-CDC-  c~ 

=  000 

CO  CO  CO 

c-  0  c- 
000 

CO  0  0 

C-  00  00 

000 

0  CO  CO 

00  CD  CD 
000 

CO  CO  ca 

CT>  0^  CT) 
000 

r^  'S-  CO 

0  OrH 

rH  iH  iH 

CO  00 

rH  ca 

rH  rH 

.  in   in 
x  CO  in  c- 

=  rH  CO  to 


to  o  in    CO  o 

c-  p  (N   in  c^  p 

°°  rH  rH     rH  rH  CNl 


ca  in  c^ 
ca  CNl  CN 


S£;f  a:; 


r-^     rf  af 


hO  fO  to 


No.  61—1913. 


(      12      ) 


1=2 -S 

c~  "^  o 

ID  fO  ^ 

« 

un  o  hO 

ino  ro 

00  O  (M 

to  I-H  ^ 

I-H  00  to 

rH  cgu3 

rH  ro 

T" 

nH  ro  ^ 

in  c~  <T> 

o^  c- 

O-vT  C- 

■^  t-  in 

o  ^  in 

ONO 

i-H  i-l  I-H 

CM  CO  CM 

ro  lO  ^ 

in  in  to 

o  00 

0) 
Ul 

m 

•2  =2  73 

lH  (T>  iH 

t~0  C~  CT> 

to  to  ^ 

CO  O  i-H 

in  o  ^ 

c~  to  in 

00  NO 

T" 

i-H  cM'd- 

in  CO  00 

O  toco 

CT>  to  to 

c^  <o  to 

c~i-H  eg 

to  CD 

00 

o 

I-H  rH  i-( 

I-H  CQ  eg 

to  to  'S- 

rf  in  to 

to  c- 

D 

o 
n 

W5J  a 

h 

i*- 

■S    -d 

0 

M 

^--2 

.^^s^;?; 

;?;^if? 

S«^^ 

iS 

;?;^;? 

v«  v-j; 

fiC 

■B 

T" 

"^    i 

i-H  rH 

rH  rH  rH 

I-H  I-H  rH 

I-H  iH 

u 

J      *5 

0. 

u 

(L 

^■tt 

.  oci  in  o 

in  o  in 

O  i-H  rH 

I-H  CD  CD 

torot> 

t-rH 

o 
o 

0 

3 
g 
> 

i2  o  oa  ID 

C-  O  CM 

in  (T>  T 

(D  '^  (D 

^  CD  <d- 

eo  [>  'S- 

CD  C- 

(0 

T" 

5 

S  Cvl  rp  "jT 

in  t>  op 

CD  p  to 
rH  rH 

in  00  O 
rH  rHCM 

rp  in  qp 
CM  cfg  CM 

rH  to  to 

lO  to  to 

OOrH 

to  'i- 

III 
fie 

O 

a" 

o  oo 

ooo 

ooo 

OOO 

ooo 

ooo 

OO 

.«  (M  ro  hO 

<M  CM  CM 

CM  <N  (M 

oao  o 

ooo 

ooo 

o  o 

D 

? 

r- 

to  NO  rO 

to  to  ro 

to  <a-  'i- 

'a-^^ 

"d-  ^  ^ 

^  <^ 

o 

p 
o 

Ul 

(9 

L 

0 

q5 

ooo 

OOO 

OOO 

o  o  o 

ooo 

ooo 

oo 

Oi 

(0 
lU 

oil 

tc 

z 

£ 

a 

•  s.s 

00  oo 

ooo 

OOO 

o  to  to 

to  to  to 

to  to  to 

to  to 

CM  CM  (N 

CM  CO  CM 

(Nl  (M  (M 

eg  I-H  I-H 

I-H  I-H  I-H 

iH  rH  rH 

I-H  I-H 

0. 

z 
o 
o 

Q 

0 

c 

t^  a 

s 

u 

n 

00  cri  "S- 

CD  '^  <T> 

"d-  in  in 

in  o)  CD 

to  to  r~ 

C~  rH 

D 

ti 

00 

,y;  ^  00  l-H 

to  t^  00 

I-H  in  o 

in  eg  i>- 

eg  c-  eg 

o  in  CO 

t>  in 

u 

3 

C  CM  to  lO 

lO  t-  00 

O  i-l  ^ 

tOCD  I-H 

^  to  CD 

eg  -^  c~ 

CD  eg 

0 

^ 

0- 

4) 

^s 

I-H  i-H  I-H 

rH  I-H  eg 

eg  eg  eg 

NO  rONO 

NO  -a- 

Ul 

a 
o 

OJ 

^O^O^o 

t-O  ■^  rt- 

r)-'3-  <3- 

•a-  ^  in 

in  in  in 

in  in  to 

co  to 

a 

£ 
lA 

c 

OOO 

OOO 

ooo 

ooo 

ooo 

ooo 

oo 

0 

IL 

^ 

V 

B 

15 

2 

is 

^  O  OO 

ooo 

ooo 

ooo 

ooo 

ooo 

oo 

Q 

tc 

'"+1+1+1 

+I+I+I 

+I+I+I 

+1+1+1 

+I+I+I 

+I+I+I 

+1+1 

< 

•d 

0 

U 

CI 

m 

ro  ^  cn 

'T  (T>  -^ 

CD  O  O 

O  "^J-^ 

^  •5j-  •^ 

00  00  CO 

CO  to 

r 

(0 

u) 

■a 

c/j  in  CD  1— 1 

'3-  !^  CD 

rH  CO  l-H 

to  to  00 

NO  00  to 

o  in  NO 

00  in 

0) 

J 

CO 

3 

0 

a 
s 

3 

o 

a 

nl 
W 

C  (M  fO  LO 

ip  t-qo 

P  rH  ^ 

rH  rH  rH 

to  CD  rH 

rH  rH  CM 

■a-  to  q^ 
cfg  (M  CM 

CM  rr  t>- 
NO  to  ro 

CD  CM 
to  'jr 

E 

(0 

E 

t^  (M  (M 

ca  (M  O 

O  (M  <M 

eg  eg  eq 

•a-  "d-  CO 

to  to  00 

00  "S- 

z 

(D 

ifl 

r;  in  t>  c~ 

C-  C-  00 

00  CD  CD 

oo  rH 

I-H  I-H  CO 

CM  <3- 

0 

3 

2 

3 

<4.4 

a 

s  o  o  o 

ooo 

OOO 

OOO 

rH  rH  rH 

^H  t-t  r-t 

i-H  I-H 

(0 

1 

h 

u 

fiC 

rt 

'S-  o  o 

O  O  CM 

(M  ^  ^ 

"^  •*  <^ 

to  to  00 

00  00  rr 

rr  o 

a 

* 

« 

C  CD  00  00 

00  00  CD 

CD  O  O 

ooo 

iH  I-H  eg 

eo  corr 

^  to 

c 

0) 

s 
u 

h 

u 

V 

Q 

•  13  O  O  O 

OOO 

O  I-H  I-H 

rH  I-H  i-H 

rH  I-H  I-H 

rH  rH  rH 

I-H  I— 1 

1 

1 

= 

Ul 

0 

(0 

^ 

U3  -a-  <a- 

rH  rH  i-H 

'T  •=*-  ro 

I-H  rH  1— 1 

to  (M  CM 

i-H  rH  i-H 

eg  eg  oa 

I-H  I-H  rH 

rH  iH  O 
I-H  rH  I-H 

OO  CT> 

rH  I-H 

CD  00 

m 

0 

< 

u 

h 

t>£ 

.  in  '*•  CT» 

"^CDO 

in  (M  CM 

CM  toco 

eg  CO  00 

eg  CO  -a- 

rf  to 

M 

«j  CM  ^o  in 

OOOt-l 

to  in  o 

in  egi>- 

o  tn  c- 

in  o  's- 

CD  NO 

£  rH  CO  K5 

■d-  to  c~ 

OOOI  CM 

'T  C^  (D 

cg  'T  to 

CD  eg  ^ 

to  CD 

I-H 

r-{  r-i  r-l 

eg  CO  CM 

eg  NOfO 

NO  NO 

^ 

So5 

!2;:§?S!:# 

^CI    -^    v.-# 

^      ;? 

;?'s; 

hJ  ^  S^ 

x-*     .tl 

^-f" 

o-°o! 

M 

TH  ^  W 

CM  N  CO 

' 

2      o 

No.  61—1913. 


VI   a 

z  b 


D  Z 


Wo" 

(/)   UJ    s. 
Ill   z    g, 

^  s  • 

I  o  § 
;;}  111  eg 

Z  ^  0 
I  111  « 

a  a 

am 

z  o  3 

"     It      0) 


2  J    M. 

r  cfl  "OS 

(/)  <  c 

h     ^ 

—        o 


IT!   . 


rj.S?  «  n! 


(0 

i3 
a 

^ 

<i>CL 

*>fu,. 

3  O 

10 

i)  o 

c"" 

nl  ^ 

^ 

^ 

Qg 

rt 

Q 

Lf>  ^  rH 
rH  O  (X> 

ro  tn  to 


in  !^  00 

ro  K)  K> 


•^'TtD         «5C-00         00(M 


K)  O  ^ 
<X)  00  p 
CNI  CNl  ro 


oca- 1>- 
K)  •<a-  o 
ro  ro  ro 


r^fOtOrH  i-Hi— Ir-t  rHiHrH 

5r-li-ICNl         <M(MrO         hOIOK) 


com  o 

o  o  o 

o  o  o 

O  O  O 

ooo 

o  in  in 

inin  o 

ooo 

to  c^  o 

o  o  in 

in  Lo  IT) 

OO  O 

in  in  in 

in  c-  c~ 

CM  CNin 

in  in  o 

^  LO  00  LD 

in  lo  c- 

c-c~^- 

o  o  o 

(M  CO  (M 

(M  00  00 

1— 1  1— 1  c- 

c- t>o 

-r-i^OQ 

cg  CM  ro 

rO  ro  to 

tn  in  in 

^  tp  cp 

to  to  to 

00  00  00 

op  00  p 

J?s= 


i^^S= 


»^  t-^ 


1-    M 


«  2*; 


2 '-5 


:  5S 


(35  a 


.  C~  i-H  CD 

.  t~o  in  00 
•  to  T  in 


00  to  to 
CD  CD  t- 
o  r-l  to 


rr  en  to 

to  (M  to 

in  to  c~ 


tO  O  00 
to  O  (M 
Cr>  O  rH 


I— I  r-H  'S- 

lO  t-  <a- 

<M  -st-  00 


"^  "d-  'T 

CD  rr  00 

p  to  in 
to  to  to 


"a-  ^  ^ 

to  00  ^0 
00  o  to 


2^.  a 


o  in  in 
;  to  to  to 
;  (M  to  to 

ooo 


in  in  in 
in  in  in 
•a-  •=3-  <a- 
o  o  o 


in  o  o 
in  CO  00 
'S-  in  in 
ooo 


ooo 

00  OO  00 

in  in  in 
ooo 


ooo 

00  00  00 

in  in  in 
ooo 


ooo 

00  00  00 

in  un  in 
ooo 


in  w  i-H 
(M  o  -a- 

00  (D  o 


(T)  (75  (M 

00  o  cr> 

i-l  to  "3- 


o  in  CO 

in  "a-  00 

to  O  00 


<M  to  T  C~  C-  O 

00  I— I  -a-  •a-  00  to 

P  rH  CO  to  up  Cp 

(M  CN]  CM  CM  (M  CM 


OOO 

i-t  to  o 
ca  'T  c- 


ooo 

in  o  in 
cr>  CO  <a- 


■a 

u 

3 

a 

O 

Q 

o  a 
f,  <i 


to  to  to 
,o  o  o 

:  O  O  O 


t^  rr  rr 
ooo 
ooo 


"S-  >a-  "d- 
o  o  o 
ooo 


<«-  rf  rr 
ooo 
ooo 


^  "O-  in 
ooo 
ooo 


in  in  in 
ooo 
ooo 


in  in  in 
ooo 
ooo 


to  to  to 
ooo 
ooo 


+I+I+I    +I+I+I    +1+1+1    +I+I+I    +I+I+I    +I+I+I    +I+I+I    +1+1  + 


•2  !2e 


00  to  r-H 

■  00  CO  to 

I  ro  in  (O 


o  t-  to 

ro  O  ^ 
00  (T>  O 


in  o  c- 

in  in  00 

to  C~  00 


c~  f-H  cr> 

00  CM  «a- 
O  rH  CO 


t-H  i-i  1-1         03  CO  OJ 


CO  CO  in 
in  cT>  to 
to  in  C3> 

CM  CM  (fo 


in  in  in 
rH  to  o 
CO  -a-  c- 


in  in  in 
m  o  in 

CD  CVJ  'T 


coo  o 
;  c-  00  00 
;o  oo 


CO  rr  "d- 

<D  oo 

OrHrH 


.i  ^        o  CO  oa 

uJ3  L^  OOCD  <T> 

I"  rt  l.s  O  O  O 

QE  !         •      ■      ■ 


to  CO  CO      ca  CO  ca 

C-  CT>  CD       t— I  1— I  to 

rH  i-i  — I      co<M  ca 


?2  <««; 


Tl-rOfO        CMi— li— I        I— IOCT>        CT)CT>CT5        CT>CT>CT>        CT>OOC-        t-tOtO        m  iT)  ^ 


.  00  ID  C- 

r,  oa  ro  c- 
COJ  ro  "T 


oa  in  'T      (M  00  CD 
ca  t-  i-H      to  in  o 

to  to  00         CD  O  CO 


O  C^l  CD 

to  to  CD 

to  T  in 


CD  to  I-H         'a-  03  rO 
CD  to  to         to  C-  >— I 

t>  00  CD      o  ca  to 


to  rH  —"  I-H  r-H  I— I 

to  00  CO         to  00  CD 

00  o  to      in  c-  CD 


I  rH    -H  1-H  rH    i-H  ,-i  t->         CO  CO  Cg    CO  rO  lO    lO  lO  rO 


■3  «> 
q  v-o 
•=1-3 

o 


'#*    .^ 


No,  61—1913. 


(      15      ) 


APPENDICES. 

Appendix      I.     Notes    on    Tables. 

Appendix    II.      Definitions. 

Appendix  III.     Notes  on  Gauging  Screw  Threads. 


No.  61-1913. 


(      t6     ) 


APPENDIX     ). 


NOTES     ON     TABLES. 


Tables  I.  and  II.— In  domestic  water  supply,  the  hydraulic 
head  shall  be  taken  as  the  measurement  from  the  top  of  the  cold 
water  cistern  to  the  bottom  of  the  boiler  or  steam  or  hot  water 
heater  as  the  case  may  be. 

The  outside  diameters  in  both  Tables  are  identical  in  order 
that  the  same  screwing  tackle  may  be  used. 

The  Gauge  Diameters  have  been  taken  as  "005  in.  less  than 
the  standard  outside  diameters  of  the  tubes,  and  the  position  has 
been  fixed  at  a  distance  of  75  times  the  length  of  the  thread 
measured  from  the  end  of  the  Pipe. 

Table  III. — The  Committee  have  preserved  the  old  Whitworth 
Standards  as  far  as  possible  in  the  simplified  dimensions  for 
screwing  sizes  on  Tubes  up  to  2^  ins.  nominal  bore.  The 
Committee  have  been  guided  in  fixing  the  Gauge  Diameters  ot 
the  larger  screwing  sizes  by  the  advantages  of  making  the  out- 
side Diameters  of  the  Tubes  even  (quarters  of  inches. 

Columns  i  and  8  of  the  Table  give  the  nominal  Bore  of  the 
Tube  and  the  full  Diameter  of  the  Screw  in  the  Coupler  for  use 
with  that  Tube.  The  diameter  of  this  Screw  has  been  chosen, 
in  all  cases,  so  that  the  Coupler  can  be  screwed  by  hand  on  to 
the  Tube  leaving  from  4  to  8  threads  exposed,  and  the  positions 
of  the  Gauge  Diameters  given  in  Columns  14,  15  and  16,  are 
those  defined  in  Report  No.  21  (Report  on  British  Standard  Pipe 
Threads). 

Tables  /.,  //.  and  III.  —  For  the  purpose  of  calculating  the 
standard  weights  the  specific  gravity  of  Copper  has  been  taken  as 
8"89i7  or  o'3209  lbs.  per  cubic  inch  at  a  Temperature  of  60* 
Fahrenheit. 
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APPENDIX     II. 

DEFINITIONS. 

Gauge  Diatneter. — The  Gauge  Diameter  is  the  full  diameter 
of  the  Screw  Thread  on  the  Pipe-end  measured  at  right  angles  to 
the  axis  of  the  pipe  in  a  plane  whose  position  with  regard  to  the  end 
of  the  pipe  is  given  in  Appendix  III.  (page  18).  For  a  full  definition 
.see  page  4,   Report  No.   21,   British  Standard  Pipe  Threads. 

The  following  definitions  of  the  elements  of  a  Screw  Thread, 
shewn  in  Figures  4  and  5,  have  been  approved  by  the  Committee 
for  general  use. 

'     -  -full...       • 
Dianietep 

_  Effect  iyo, 
Diamelep 

I 

U-Min  J 

Ittadiu 

OlaiTielep 
Akis 


v7   i 


Fig.  4.  Fig.  5. 

Effective  Diameter  of  a  Screw. — The  effective  diameter  ot  a 
screw,  having  a  single  thread,  is  the  length  of  a  line  drawn 
through  the  axis,  and  at  right  angles  to  it,  measured  between  the 
points,  where  the  line  cuts  the  slopes  of  the  thread.     (Fig.  4.) 

Core  Diameter. — The  Core  Diameter  is  twice  the  minitnum 
radius  of  a  screw,  measured  at  right  angles  to  the  axis.     (Fig.  4.) 

Note. — From  Fig.  4  it  will  be  seen  that  the  '•'■  coi-e  diameter  ^''  nf  the  male 
thread  is  measured  between  the  roots  of  the  thread  ;  it  should  be  borne  in  mind, 
however,  that  the  '^  core  diameter''''  of  the  female  thread,  being  apjiroximately 
the  same  dimension,  is  measured  between  the  crests  of  the  thread. 

Full  Diameter. — The  Full  Diameter  is  twice  the  maximum 
radius  of  a  screw,  measured  at  right  angles  to  the  axis.     (Fig.  4.) 

Crest. — The  Crest  is  the  prominent  part  of  the  thread,  whether 
of  the  male  screw  or  of  the  female  screw.     (Fig.  5.) 

Root. — The  Root  is  the  bottom  of  the  groove  of  the  thread, 
whether  of  the  male  screw  or  of  the  female  screw.     (Fig.  5.) 

Slope  of  Thread. — The  Slope  of  the  Thread  is  the  straight  part 
of  the  thread  which  connects  the  crest  and  root.     (Fig.    5.) 

Angle  of  Thread. — The  Angle  of  the  Thread  is  the  angle 
between  the  slopes,  measured  in  the  axial  plane      (Fig.  5.) 

Pitch. — The  Pitch  is  the  distance  in  inches  measured  along  a 
line  parallel  to  the  axis  of  the  screw  between  the  point  where  it 
cuts  any  thread  of  the  screw  and  the  point  at  which  it  next  meets 
the  corresponding  part  of  the  same  thread.  (Fig.  5.)  The 
reciprocal  of  the  pitch  measures  the  number  of  turns  per  inch. 

N.B. — The  Committee  recognise  that  it  is  tlie  practice  of  the  Tube  Trade  to 
make  the  thread  on  the  conical  ends  of  Pipes  at  right  angles  to  the  surface  of  the 
cone,  in  which  case  the  pitch  is  the  projection  on  to  the  axis  of  the  Pipe  of  the 
distance  between  the  points  defined  above  measured  along  a  line  parallel  to 
the  surface  of  the  cone. 
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APPENDIX     Hi. 
NOTES    ON    GAUGING    SCREW    THREADS. 

The  Committee  are  arranging  to  deposit  with  the  National 
Physical  Laboratory,  for  purposes  of  reference,  a  complete  set  of 
Standard  Male  Screw  Gauges  made  in  accordance  with  the  sizes 
specified  in  Tables  I.,   II.  and  III. 

For  the  purposes  of  manufacture,  the  Committee  recommend 
the  adoption  of  two  classes  of  Male  and  Female  Screw  Gauges, 
viz.  : — 

(I.)  Reference  Gauges, 

(II.)  Shop  Gauges. 

The  Male  Reference  Gauges  (I.)  should  be  copies  of  the 
Standard  Male  Screw  Gauges  deposited  with  the  National  Physical 
Laboratory,  and  are  intended  for  use  by  manufacturers  and  others 
when  checking  their  own  shop  Gauges  (IL). 

The  Male  Reference  Gauges  should  be  verified,  and  their 
accuracy  certified  by  the  National  Physical  Laboratory. 

The  Shop  Gauges,  both  Male  and  Female,  are  for  use  in  the 
Shop  to  determine  the  accuracy  of  the  work  itself. 

Gauge  Diameter. — In  order  to  ensure  correct  gauging  it  is 
necessary  to  define  the  position  of  the  Gauge  Diameter  on  the  Pipe- 
end.  The  position  of  the  Gauge  Diameter  on  the  Pipe-end  is 
shown  in  Figs.  6  and  7. 


b  ( Gauge  Diameter ) 


Fig.  6. 
High  Pressure 
Pipe-end. 


Fig.  7. 

Low  and  Medium 

Pressure  Pipe-end, 


Fig.  8.    Gauge. 
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For  shop  purposes  to  gauge  the  Pipe-end  the  Committee  recom- 
mend the  employment  of  a  gauge  of  the  type  shewn  in  Fig.  8.  The 
gauge  having  a  plain  internal  conical  surface,  is  slipped  over  the 
Pipe-end,  and  when  pressed  home  by  hand  the  Pipe-end  must  pro- 
trude beyond  the  Surface  Si,  but  not  beyond  the  Surface  S2. 

The  relative  position  of  the  Gauge  Diameter  varies  in  the  case 
of  High  Pressure  Tubes  (Table  III.). 

The  dimensions  of  the  Pipe-end  and  Gauge  and  the  position  of 
the  Gauge  Diameter  mav  be  obtained  from  the  'liable  below. 


Element. 

Dimension. 

(See  Figs.  6 
and  7). 

Low  and  Medium  Pressure 
(Tables  I.  and  II.). 

High  Pressure  (Table  III.) 

A 

Col.  12. 

Col.  12. 

B 

Col.  2. 

Col.  2. 

C 

Col.  6. 

Col.  6. 

D 

Col.  8. 

Col.  8. 

E 

•75a. 

Col.  14. 

F 

E  -  -OYSA. 

Col.  16. 

G 

E-f075A. 

Col.  15. 

H 

0-9A. 

0-9A. 

For  checking  the  accuracy  of  the  pitch  and  form  of  thread  a 
Comb  Gauge  should  be  employed. 
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